Mycobacterium bovis Bacillus Calmette-Guerin infects DC-SIGN- dendritic cell and causes the inhibition of IL-12 and the enhancement of IL-10 production.
The only available vaccine against tuberculosis is Mycobacterium bovis Bacillus Calmette Guérin (BCG), although its efficacy in preventing pulmonary tuberculosis is controversial. Early interactions between dendritic cells (DC) and BCG or Mycobacterium tuberculosis (Mtb) are thought to be critical for mounting a protective antimycobacterial immune response. Recent studies have shown that BCG and Mtb target the DC-specific C-type lectin intercellular adhesion molecule-3-grabbing nonintegrin (DC-SIGN) to infect DC and inhibit their immunostimulatory function. This would occur through the interaction of the mycobacterial mannosylated lipoarabinomannan to DC-SIGN, which would prevent DC maturation and induce the immunosuppressive cytokine interleukin (IL)-10 synthesis. Here, we confirm that DC-SIGN is expressed in DC derived from monocytes cultured in granulocyte macrophage-colony stimulating factor (GM-CSF) and IL-4 and show that it is not expressed in DC derived from monocytes cultured in GM-CSF and interferon-alpha (IFN-alpha). We also demonstrate that DC-SIGN(-) DC cultured in GM-CSF and IFN-alpha are able to phagocytose BCG and to undergo a maturation program as well as DC-SIGN(+) DC cultured in IL-4 and GM-CSF. We also show that BCG causes the impairment of IL-12 and the induction of IL-10 secretion by DC, irrespective of DC-SIGN expression. Finally, we demonstrate that the capacity to stimulate a mixed leukocyte reaction of naïve T lymphocytes is not altered by the treatment of both DC populations with BCG. These data suggest that DC-SIGN cannot be considered as the unique DC receptor for BCG internalization, and it is more interesting that the mycobacteria-induced immunosuppression cannot be attributed to the engagement of a single receptor.